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^ (57) Abstract: Optically active compounds of general formula (111) or salts thereof [wherein * represents an asymmetric center, 
A is an optionally substituted benzene ring; Alk is optionally substituted methylene; and R is R 1 or OR 1 (wherein R l is optionally 
O substituted hydrocarbyl)] can be produced in high yield with high stereoselectivity from the reaction mixtures obtained by treating 
^ compounds of the general formula (I) or salts thereof with a hydrolase: [wherein A, Alk, and R are each as defined above; and the 
jjj^ zigzag line indicates a racemic modification]. 
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Q«e&8¥ (D i O teZ) , Sitimi. Kjlftfigrt:, JKtt«Jfii. 7?>3- 
-ftjfafi, H»*Jlli3*ttltJlii#f« ^7D-g««», f^t^ < 

7;Wn — ;l/*t»*, A— ^>V>*Pf» tH4Sifll^> >%ttSlfii^. HJ». #StM, 

-f;wx (hiv) *^s^«> i^*;u~>^A 

;HM5£. J*^U-feU Fifii#* iUflg]fii^> «f gc#H4£-0HE, ffSc^te 1 ^^ 8rS* 

msm, */MBJB»*. ittifii. #*^>tt'j>/iiiif 
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m&muz) ^^(Dmmm^iiLxmnm^rzmmomz^±iz^ 

mi>fzmn&5-Mizisi,>-a*m i oa»%~^9 5as%75W*L<,^j7t« 
aaram, Tt^fs&fi:^ (iv) i£K.iz^<Dm.&n]m<tm e 

-y^Df+Xh'J>^a . KWiM y-f-> (Tween) 80 (7h 

7^/f>^-ftS, *S) , HCO6 0 (Ultfr^tDVXm , ^u**:/* 

(0I> itffc^hU^A, ^U-fcU>. y;ut*h-;p. -JWmtzE) tzEht: 

hizi%miz'&-D-c7k&&.$fffl\zTz>z\th'zg. &z>^temgom cm. — 
an, ^ , mmm ^>y>, Bs^^v^A&i:) , 

-;HfoU h>, t Kn^->7 p Ptr^-tr;Pn-x^«i:) jfefcttflHRai («. ^ 
Jl^, 7.^7 'J >ggT^y^A, >tf U U > ^ U n -;P6000& £) & <!f £ 
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^;|/D-.y^ F68, tJl/P- X7tf- V— K k h'o + y'/P tfJU;* 

J-IVIDVU — X 7? U— K t Kn*->;*^;HrJPn — X7tf- 

^1^^-©*$. ^s^te®^ ^'J3-jk h-;k 5^>^ 
misu <h -r 3 c: t «k o §3ii $ n s c: 1 1> t ^ s . 

(IV) £ii3mo. UiM^Il 0 0mg^WT^>$*:W^J<t L 

yt^mmt&w (iv) &tcitt(DMte. m^rcit^fDmvt. 
25 -r b/-^;M±sg) tzz) > $>z>^i*m®i& (#i, umaifc 

if) fr^MfflV^ns. Sfe7Ktt*»JtLTtt. #l*_fcf#'JX^l/>yu 

x.ittmx/*m. -t)vu-7.mm&* k*x-;um^*> 
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yt^mmt&m cm %.tz.\tt<Dm.<D®.^m\L nm> 
i^60kg) -A*feo, iis, yt^mmt-er®} cm sfci^itLT 

1 B^JO. 0 1~#J1 0 0 0mg/kg> $fSL<«^J0. 0 1 -3$ 1 0 Omg/kg, 
5 ckO£F£L< te&O. 1-^lOOmg/kg, iOb^O. l~^50m 
g/kgJ, /eC^Tfel^ 1 . 5~3$3 Omg/kg£ 1 B 1 ®^ Z&lEUZfttfTM. 

t&-^t s <&m <d & z m& $> z> . 

10 

gt&la^X^ bJl CH-NMR) tt, rt^^£LT^h^*^;i'->^> ; £ffl 
^TAU 7>>?:ii = ~ 2 0 0 (2 0 0 MHz) h;i/* — ^ — lCT$J5£U 

*flJftiRX^ h;U (IR) te, a$*tt« FTIR-8000PC ^ftJH U KBrffiKTH 

20 (% ee) ttJ5jSttft^D"7h^77>r- (HPLC) l:iOMLL 

HPLC *ftfi£tT©aOT*5. 
#^A: CHIRALCEL OC (0. 46 cm(i. d. ) x 25 cm, 94 ■fe;Mfc#XlH«) 
^Iftffi : n-^\++l-> : X*/-;U : h U :7;i^ogfc& = 800 : 200 : 1 
cfail : 0. 8 ml/mi n 

25 fetii : UV (225 nm) 

«»P*W:'SC (1) TXSftSflS^tt #122 #;fccfctf31 # 
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CC 



:00-CH 2 -0-C-CHj 




(1 ) 



5£ (2) Trm-Zn&it^Vj fr&JLZtU ft 



:00H 




(2) 



0 2 -NI 



CI 

5 mmmi 7th+y/^ (6R)-6-[N-(2-^on-4-^;U^-D7oi— )V)*)V7 



7-fe h^^-^^;K6RS)-6-[N-(2-^DP-4-^;U^-D7x— JWX^rt-f 
;H-l->^0^\^-tr>-l-^j;U^^'>^— h (1) 10.0 g£ 200 ml (DT-feh>tC 
10 i§8¥U ^»X>1f-rAS8U/1— fc!PS-D£6.0 g, 02Mi£^&#tffl7K 20 ml 5: 
SsSDU 28 °CT l7.5^Jt^L^:o £*M£il&j£f&#^ n7 h tf?? J -lei 
D^tfrLTc^d^, fte&^53.8 %. it^m (3) (D&{£#jg3»te 100 Xeet 

=r)\, 250 nU St^X^ 50ml $rjDA, gSfO^TK^^- h 'J r>A7K*£*& 180 ml T 
15 3 0, tK 180 ml T 2 ®, 40 ml tCTifc^L 7c. asS7kiJKBr7^*>'^A 

fciJQATftjftLfcgt ^n^METjSHSLT, 7-\Lb*i'*7)V (6R) -6- [N- (2- 
^pn-4-7^tn7i-JWXJI/77 : E'fiW-l->^OA^t>-l-iJJ^y 
7- h (3) ^ifi^tlT^. IRS4.82 g. 8Nfc#ia3HJ3n00 % ee e 
■H-NMR(DMS0-d 6 ) <5 : 1.53-1. 89 (2H, m), 2.02 (3H, s), 2.02-2. 43 (4H, m), 4.29 
20 (1H. d, J = 5. 2 Hz), 5.64 (2H, s), 7.19-7.23 (2H. m), 7.49-7.57 (2H, m), 9.76 




(3) 



CI 
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(1H, s). 

IR (KBr) v cm': 1761, 1732, 1495, 1208, 1148, 1019. 
[a] D JO +84.0° (c=0.205, *^y-JP*). 

mi&M2 X^;U (6R)-6-[N-(2-^DO-4-7JPtP7i- )V) 7»)\s~? T ^ M~ 



T-fe h^->^^W (6R) -6- [N- (2-^7 □ D-4-7 Jl/ 1 0 7 ^ ^7 7 t^f 
M-l-zs9a'\tt>-l-i3)Vtf : *y'5—h (3) 4. 8 g £ 96. 0 ml <£>X^ S—JU 

^esE^4.80mi &mz.26.smr$mmwffi.isfco ^m^usymm^ 

10 ^X^;i/200 nlT^IKU **220 ml *\zm*f£o 7KJl£#&bfc^ SPK 
X^U^^^fn^TK^h'J -7^*^ 200 ml T 3 IeK !Sfn:fe&* 50 ml l:T 

9Sft * ->'J * WW 7 Ai' n"7 h 7 - (*aill!t : BfKX^;P/^^> 

=i/3){c{^bx*fi!lb^o sW^s«ffi«l*S^> i^;hv3.ob1{:t#HU 

15. X^7-;H.0ml - ^^^.Oml^SMSfl^fTOtX^ (6R) -6- [N- (2- 

/7 D D-4-7 7 l-JW 7^7 7 t-f JP]-1- □ A+t >-i"*^* V 
(4) Sifi»Sttttlfc. 1R»2.76 g, &»#5&fd2£lOO X ee 0 

'H-NMR (DMSO-dj) a : 1 . 05 (3H, t , 1=7. 0Hz) , 1 . 56-1 . 83 (2H, m) , 2. 01-2. 43 (4H, m) , 

4. 00 (2H, q, 1=7. 0Hz) , 4. 30 (1H, d, J=5. 0Hz) , 7. 1 0 (1H, br) , 7. 20-7. 30 (1H, m) , 7. 50- 
20 7.58(2H,m),9. 74(lH,s). 

IR (KBr) v cm"': 1711, 1649, 1493, 1333, 1150. 

Ttmftmm. : C 1s H 17 C1FN0 4 S £l UT 

ffrJMBtt) :C,49.79; H,4.74; N, 3. 87. 

mmm(%) :C,49.73; H,4.69; N, 3. 81. 
25 [a] o w +111.0° (c=1.0, 

mmm 3-1 




(4) 



CI 
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10 




O^O-^Me UpaseAH.H.O j^T'^ OH r^V^ 0 '^ 0 '^ 




CI CI Cf 

(,) (2) (3) 

7-fe h ^ J* (6RS) -6- [N- (2- O □ -4- 7 □ 7 x — Jl/) XJI/77 : E'f 
>i7D'\^ir>-l-^7;^=^>'7— h(l) 20 miot e r t -7 

3 L )l*9-)lX.—r)l33£Zf 0.8 ml (Dv 5 ^ h^->X^ >W?g^^{Z^U, 5c 
^X>-tf-< Att^ttS'J/^- fcf AH £ 2mg, tK 0.1ml 35 °C T 24 Pf 

* 47*, it¥&tt)'Vm2tlZ><k&to<Dm&ft&mmZ 96 See, ft^SC(3)T* 
$tl*{b^«JO»*#5fl«*tt 86 * eeT*ofc. 

Itttttl 3-2 

o o 

f-^Y^O^O-^Me Lipase. H,0 




ci 

(D 




T-fe h * is * (6RS)-6- [N- (2-# □ D-4-7^tD7zZJW 7 ^-f 

;P]-l->^n^^-tr>-l-*;i/^=^->^— h(l) 2 mg £ 2. 0 ml CD t e r t 
;M3=-;UX— 5^HC»tfU AW^r^UXlV&CBiocatalysts Ltd.)«'J/V- 
•fe* (Pseudomonas Fluorescens £ 2 mg, tK 0. 01 ml £^JJPU 35 °C "C 24 

15 «MIB«#U&. I^«^707h^77>f-IC«k!3^tlfLfci:C^ 4g 
^ 63 X, ft;^SC(2)T*$n-5<b^«Ott«»ja«l*J4 56 X ee, ffc^5£(3) 

&JE0V4 

o o 0 o o 

r^r^O^O^E* Lipase AH. H,0 I^V^OH _ r^Y^O^O^Et 

, % a a cr 

(la) (2) (3 a) 

20 ya/V-f^t+S'^^ (6RS)-6-[N-(2-^OD-4--7;U^-D7i-;U)7.;U 

77 : £'fJW-l-y^PA : l ; t>-t-^M+>'7- h (la) 20 mg £ 1.2 ml cot 

e r t -y^l^^UX-^MBcfctf 0.8 ml <7»*p(. b 3- is X.9 > (D^femz 
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35 -CT 24 l#|yj*#Lfc. Sft^^lii^^^ a ' 7 ^^^^^-" |3J:,:, ^ L 
fctd^, *68UM6X. {b^(2)TS$n^{l:^#J^^^J^ 85 X ee, 
<fc^(3a)T*^n-5<l:^«»ro««#ia*J*tt 73 X ee-e*ofc. 

CHIRALCEL 0C (0. 46 cm(i. d. ) X25 cm. ^ -fe;Wb¥Ilfc«> 

MMB : n-\*-*> : X*/-* : h'J7;Ptnl» = 800 : 200 : 1 
gftjg : 0.8 ml/min 
: UV (225 nm) 

10 US. : ^-U. 

fiHWM:flS*5£ (la) -zmZtlZit-SM m 16 ^*3«fctX21 # 
•fb^5£ (2) T«nSfb£#l »9 #*5cfctf 13 # 

kAso rrr Q- P -^SO ra -<>P + ^.o^fl-Q^ 

„' ci cr 

(lb) " <» < 3b) 

15 (6RS)-6-[N-(2-^ O D-4-7J^P 7 x-JW XJl/ 

7 T ^-f ;W-l-v'i?0^-fe>-l-*;^ : * : ->9— h(lb) 20mg£ 1.2 ml O t 

e r t -y^;w^^;ux-^Ji/*3«fc^ 0.8 mi y3ri/3L$yv>m&mmz 

mf&V> 55»X>1f-f A*^#tt»U^— AH*4«g. TKO.lml £8SaoU 35 
20 £3, 39 X. {b^(2)"C«Sn*^«ia)lt*#ii«l*tt 93 X ee, it 

HPLC ttUT (DM W&Zo 
%=7K: CHIRALCEL 0C (0. 46 cm(i.d.) X25 cm, # ^cMV^lMm 
#®J*B: n-^**> : X?/-^ : hU7;WDlHH = 800 : 200 : 1 



25 CfStiS 



0. 5 ml/min 
UV (225 nm) 
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#»b*m : it¥i& (lb) -e&zn&it&wi m is k&&ts 24 # 



it^JZ (2) -C^tl^it^m &M5 #££#20 # 




5 )\,^3ri/*3-)V (6RS)-6-[N-(2-i7DD-4-^;^D^i-;l/)^;i/7 

T^^OH-l-v^ □^\^-fe>-l-^;W/^^5>^— h (lc) 2 mg £ 2.0 ml CD ter 

t -y^u^^x— t^wc^u 5^x>+f< A«cS^a»ij^— tf ah £ 

20 mg, tK 0.01 ml SSSflOU 35 °C 1? 24 ^MfitilsLfc. K«3g&ffijg*lEft:? □ 

■?htf^7*<—\zj:DfttiTLfz£z.?>. mmm 28 x, ^^(2)T^^n-5<k^ 

10 4to(Dfl|«ft^igm» 99Xee,{t:^(3c)T^^n^{b^^^jg^« 3835 
ee TSofc. 
HPLC ^m^TCDi! DTS^. 

CHIRALCEL 0C (0. 46 cm(i. d. ) X25 cm, y^±)Ht^Jimm) 
&m&: n-^\^+h> : X^y— ;U : MJ7Jl/tn^lE = 800 : 200 : 1 
15 : 0. 3 ml/min 

£&fcij : UV (225 nm) 

GU#B#flf1 : ft^3£ (lc) TiStl5ft^« *U 22 #*5cfctf 29 # 
fl^it (2) X-m^tl^it^ &}25 #:fcJ:££33 # 

20 HSfi^J 7-1 




^ > * / -f ;i/^-=^ -> y (6RS) -6- [n- (2-^ □ D7x - ;u) x ;u 

37T^;i/]-l-5^n^ir>-l-#;U#*->^- h (Id) 20 mg £ 1.2 ml cot 
e r t -T/^M^UX— ^JU^ct^ 0.8 ml <7)y^ S + ~>X^ >CO^g^^lZ 
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10 



15 



20 



jg«¥U 5€»i>-!f'f Aflc^tfiU/^- if AH£ 4mg, tK 0.1ml £*J0U 35 

^^>, 52 X, ^^(2)T^^n?>^^O^ft:a§*J^« 92 X ee, it 

^(3d)T?a«tl*flS'&'»©«l«#al*l**4 98 « eeT&^fCo 
HPLC fcfr JiETFOil 

CHIRALCEL 0C (0. 46 cm(i. d. ) X25 cm, ?1 
&Wltt: n-^V-> : JL?;-)V : hV7)U*nmm = 800 : 200 : l 
fffiM : 0. 6 ml/min 
&£ij : UV (225 nm) 

ummm:<t^ (id) •vm-znzit&yi m 15 19 # 

(2) •vmznzit&W) m n i6 # 

mmm 7-2 



n-Bu 



cT a a 

ad (2) (3d) 

^ > ? j <i )var^r -> ^ (6RS) -6- [n- (2-^ n a -4- 7 )v* u 7 x -;u) xju 

7 ;|,]-i-.>^ DA+t >-l-*^+'>7- h(ld) 2 mg 2. 0 ml (7) t e 

r t -:/5P;i^^;ux-^;wcigfl¥U ^ftjtftt^Sl'J/t- tf qld z i 

mg, tKO.OI ml £8sinU 35 °C T 24 B#P«511t#L£:o KJfc»t DT 

h^^^^f-^cto^bfc^ci5, fe^52 <k#5S:(2)-e*$n^<b^#» 

W^#:ja^J^« 91 Xee, ^^(3d)T*$ns<k^*«>tt*#a«l*tt 97 X 
ee ~V$)-ofzo 
HJS^J 7-3 



CI CI CI 
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77 : &-f^]-l-vf U^s^-±.>-\-ti)V^^riy^— b (Id) 2mg£2.0ml © t e 
aS'J/^- tf L-10 £ 2 mg, 7k 0.01 ml SrS&flnU 35 °C T 24 mfflift&l>rz 0 

<Dmmft&%mt 94 % eeT&o7c. 




-> ^ P ^ i^)Vts)^—)V^ zs * (6RS) -6- [N- (2-^PD-4-7M07 

10 o:-;u)x;i/^T ; E-r;H-i-">^p y \4 i ir>-i-7j;p^4 i '>^— h(ie) 2mg & 2.0 

ml CD t e r t - ^JKZ^U ^»X>+f^ A#i£:£#§S U /1 

—if AH 10 mg. TkO.Ol ml SrSsJlDU 35 °CT 24 mffi8tftl<rz e KJfom&M 

mm&?wbt/?7j-iz£r)ftvti,fcti^?>. m&m so %. it^j&m-cm: 
2nz>fc&yo<D8tm&&mm* 98 % ee, ^^(3e)-z?s^n^^#?cD^«: 

15 aSS^te 98 % ee T^5o7to 

hplc ^miJ^TcoaoTfes. 

CHIRALCEL OC (0.46 cm(i.d.)X25 cm, & -fe;Wb^Xfg§3) 
i&i&ffi: n-^-tJ-> : X*/-;U : h'J7;^D»i = 800 : 200 : l 
MM : 0. 4 ml/min 
20 : UV (225 nm) 

##W«J : ft^^C (le) T^-ZtLZit-SW) m 22 29 # 

ft^ss: (2) -e&zn&it&ta m 19 ^^tx 25 # 

H^J9 
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(-fyyD^+y^jM^Wt^y^^ (6RS)-6-[n-(2-^dd-4-^;p^-d 
7x-;W7^7 7^JW-l-y^D^t>-l-^;^y7- h(lf) 2 mg £ 
2.0 ml <D t e r t - y^U^^X-^Kj^U ^x>-+f< A^it^tt 
SaUA°— t*AH £ 10 mg, tK 0.01 ml £gsinU 35 °C ~V 24 B^m^L/io Rf& 

&&j&mmZ 58* eeT&o/io 
HPLC tkmZSXTom K)T*&Z>* 
tl^A: CHIRALCEL 0C (0. 46 cm(i. d.) X25 cm, ^ -tJKt^HMW 
&mtt: n-s\3rV> : 3L?J—)V : hVyjU^amm = 800 : 200 : 1 

: 0. 5 ml/min 
^ffi : UV (225 nm) 

(If) taStlSft^tt 14 19 # 

(2) TliSnSft^l ^22 #i5<J;tf 30 # 

HJfi^l 1 0 



(6RS)-6-[N-(2-^7 P D-4-7MD7i^)7;i/7 T=E^( M-l-isZ P^-fe 
>-l-7j;i/^>®!(10g)<7)Til h— h U;K200ml)^{Cg^S?yD ; E^^;K6.41g), 
5 i h7^5 1 ;U7>^-^A3^^K(5.54g)&^ie-fz'>^A(5.86g)*jDA 52 
~55"CT2.5B#F B 1^#^1f^:o ?M!£fE&X^;K500ml) £;&D;L, 0.5NifiBK2 x 
200ml), fiSftA&^TJttSfciSfci* U M7K55lt^^ h U 7A«L/:I, «JETT 




(1) 
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*^)V (6RS)-6-[N-(2-^ □ 0-4-7M0 7I-JW ^7 7^ )V]-l-zs9 □ 

/\^-fe>-i-*;i/^^->^— h (0 (8. 75g)7&^fe^^ H <hbx#e>n7c 0 m& 

129~130'C 

'H-NMR (DMS0-d 6 ) 5 : 1. 53-1.89 (2H, m), 2.02 (3H. s), 2.02-2.43 (4H, m), 4.29 
(1H, d, J = 5. 2 Hz), 5.64 (2H, s), 7.19-7.23 (2H, m), 7.49-7.57 (2H, m), 9.76 
(1H, s). 

IR (KBr) v cm" 1 : 1761, 1732, 1495, 1208, 1148, 1019. 
jtmftffim : C 16 H I7 C1FN0 6 S tbt 

: C, 47.35: H, 4.22; N, 3.45 
mmm.(%): C, 47.56; H, 4. 16; N, 3.39 
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1. 5t 

(in) 

2. 



^^C00-Alk-0-C-R 



cc 



00H 

// \\ (,,) 




o 

R-H-O-A I k-X (VI) 

T ^ $ n -5 { t ^ £ £: t £ K £ it £ CI £ £ &Wl t. T Z> i£ 
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Q 



:00-Alk-0-C-R 




(I) 



O r NH 



3. ^ 



C5£*, Al kteS&g^WbT^T&J:^^^^, RttR'^liOR 1 
R 2 -OH (VII) 



4. 




(no 




(IV) 




(id 



o 



R — C — O — A I k -X (VI) 
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[5**, A 1 kf±f iS^UT^Tfcil^? 1^>S^, RteR^fcteOR 1 

8 

^JMO-Alk-O-C-R 
^-^ t S0 r NH-<Q> 



^-^COO-A I k-O-C-R 

r*r o,i) 

(3;4^ ♦ te^^fr^&Mft. A^. A 1 k43ctt^R«MISi:f^^^^t"o ) 
10 R 2 -OH (VII) 

^^COOR 2 

15 i&ommm* 

5. i£ 

8 



aCOO-A I k-0-C-R 
so,-nh-/a\ 




20 
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^^COOH 



2 \ / 



5 6. Kfo^mtt 



^^COO-A I k-O-C-R 

T^Tfc<kV>*^l/>X£:, RUtR'^teOR 1 (R 1 teg&g£*r LTUTfc 

15 

9 . R^C 1 . 6 7;WST$l.i^ 1 L 5 <Dl,*-fnfr\ZtZm(Dm7&mo 
10. ^ 




20 
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CI 



1 2 . lm*wmm&i/=>-- F^xMM£fcte7;u;*j 'jy^^SIfi^U/^ 

1 4. 5£ 




15. ^ 




CI 

16. ^ 
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CI 



i 

17. S 



00-Alk-O-C-R 



(I) 



1 8. i£ 

^So,-nh-/a\ 



(III) 



A 1 kttilS^f LT^Tfectl^^l/VS^, RttR^fdiOR 1 

19. ^ 
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20. ^ 





CI 



10 



15 



21. ^ 



(III) 



/^^C00-Alk-0-C-R 



(I) 



aC00-Alk-0-C-R 
so,-nh-/a\ 



22. ^ 
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^^C00R Z 

^So 2 -nhhQ> 

^^COO-Alk-0-S-R 
^No r IW-^A^ (M,) 

C^C4>, A 1 kteg&g^WLTl^T&cfc^^l^S^, RttR'tfcttOR 1 
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